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Experimental 

Crystal data 

C31H44O5 
M, = 496.66 
Orthorhombic, Pl^Lfa 
a = 8.7047 (17) A 
b = 10.749 (2) A 
c = 29.653 (6) A 

Data collection 

Rgaku R-AXIS-IV diffractometer 
Absorption correction: multi-scan 
(RAXIS; Rigaku, 2004) 
T min = 0.984, r maI = 0.987 

Refinement 

R[F 2 > 2a(F 2 )] = 0.065 

wR(F 2 ) = 0.172 

5 = 1.08 

2876 reflections 



V = 2774.5 (9) A 3 
Z = 4 

Mo Ka radiation 
fl = 0.08 mm -1 
T = 293 K 

0.20 x 0.18 x 0.17 mm 



8377 measured reflections 
2876 independent reflections 
2419 reflections with / > 2a(l) 
R,„, = 0.102 



326 parameters 

H-atom parameters constrained 
Ap m , x = 0.21 e A" 3 
Apmi,, = -0.19 e A~ 3 



Key indicators: single-crystal X-ray study; T = 293 K; mean tr(C-C) = 0.007 A; 
R factor = 0.065; wR factor = 0.1 72; data-to-parameter ratio = 8.8. 



The title compound, C 31 H 44 05, was synthesized from isostev- 
iol (systematic name: e«r-16-ketobeyeran-19-oic acid). In the 
molecule, the three six-membered rings adopt chair conforma- 
tions and the stereochemistry of the AIB and BIC ring 
junctions are trans. The five-membered ring D adopts an 
envelope conformation with the methylene C atom as the flap. 



Data collection: RAXIS (Rigaku, 2004); cell refinement: RAXIS; 
data reduction: RAXIS; program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL 
(Sheldrick, 2008); software used to prepare material for publication: 
SHELXL97. 

The authors thank the Doctoral Research fund of Henan 
University of Traditional Chinese Medicine for financial 
support (No. BSJJ2009-41). 



Related literature 

For background to isosteviol derivatives, see: Kinghorn et al. 
(1984); Yasukawa et al. (2002); Lin et al. (2004); Roy et al. 
(2007); Li et al. (2011). For a related structure, see: Shi (2010). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6600). 
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Ethyl en^-15«-[(2-methoxybenzyloxy)methyl]-16-oxobeyeran-20-oate 

Y. Wu, X. Wang, J. Gong, C. Wei and J. Tao 

Comment 

Isosteviol (e«?-16-ketobeyeran-19-oic acid 1) is a tetracyclic diterpenoid with a beyerane skeleton, obtained by acid hydro- 
lysis of stevioside (Kinghorn et al. , 1984). In recent years, isosteviol derivatives have attracted scientific attention because 
of their remarkably broad spectrum of biological activities including anti-inflammatory, glucocorticoid agonist, antihyper- 
tension, antitumor, antiproliferation and inhibition of e«?-kaurene synthase (Roy et al, 2007; Li et al., 2011; Yasukawa, 
et al, 2002). Especially, Lin and co-workers reported that isosteviol amide dimers had favorable antibacterial effects and 
cytotoxicity (Lin, et al, 2004), which prompted us to study new isosteviol derivatives to develop novel stronger antibacterial 
agents for therapeutic use. The title compound was synthesized from isosteviol. The molecule structure of the compound 
contains a fused four-ring system A/B/C/D and an aromatic ring (Fig. 1). The A/B ring and B/C junction are trans-fused, 
and C/D is m-fused. The three six-membered rings adopt chair conformations, and the five-membered ring D adopts an 
envelope conformation with atom C14 displaced from the C8/C15/C16/C13 plane by 0.173 (5) A. The C — C — C angles 
within the aromatic moiety cover a range 118.9 (4) - 121.4 (5) °. 

Experimental 

The title compound was synthesized via esterification, Tollens reaction, 1,5-hydride shift from isosteviol, a kind of tetra- 
cyclo-diterpene, which has the skeleton of beyrane. To a stirred solution of ethyl-e«?-15a-hydroxymethyl-16p-hydroxybey- 
eran-20-oate (0. 3 78 g, 1 mmol) and o-methoxybenzaldehyde (0. 1 50 g, 1.1 mmol) in acetonitrile (10 mL) was added sulfuric 
acid (0. 1 mmol). After stirring for 4 h at room temperature, the mixture was concentrated under vacuum and extracted with 
CHCI3 and H2O, at last the organic was washed with saturated NaCl aqueous solution, dried with MgS04 and concentrated 
under vacuum. The residue was purified by column chromatography on silica (petroleum ether/ethyl acetate = 7:1, v/v) to 
give product (0.397 g, 80%). Colourless prisms were obtained by slow evaporation of an acetone solution. 

Refinement 

Anomalous dispersion was negligible and Friedel pairs were merged before refinement. H atoms were generated geomet- 
rically and refined as riding atoms with C-H = 0.93 A and Uiso(H) = 1.2 times Ueq(C). 



Figures 




Fig. 1. View of the title compound, showing 30% probability ellipsolids. 
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Ethyl enf-1 5a-[(2-methoxybenzyloxy)methyl]-1 6-oxobeyeran-20-oate 



Crystal data 

C3iH 44 0 5 
M r = 496.66 
Orthorhombic, Pl\2\l\ 
a = 8.7047 (17) A 
6=10.749 (2) A 
c = 29.653 (6) A 

V= 2774.5 (9) A 3 
Z=4 

F(000) = 1080 



D x = 1.189 Mgm 3 
Mo ATa radiation, X = 0.71073 A 
Cell parameters from 398 reflections 
9 = 2.0-25.1° 

H = 0.08 mm -1 
7=293 K 
Prism, colorless 
0.20x0.18x0.17 mm 



Data collection 

Rgaku R-AXIS-IV 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 0 pixels mm" 1 
Oscillation frames scans 
Absorption correction: multi-scan 
(RAXIS; Rigaku, 2004) 
r min = 0.984, r max = 0.987 
8377 measured reflections 



2876 independent reflections 

24 1 9 reflections with / > 2a(I) 
R int = 0.102 

Qmax ~~ 25.5°, 0 m j n — 2.0° 

£ = -10^10 
£ = -13^0 
/= -35^35 



Refinement 
Refinement on F 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.065 
wR(F 2 ) = 0.172 

S= 1.08 

2876 reflections 

326 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[oVo 2 ) + (0.0776/ 5 ) 2 + 0.8183P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Apmax = 0.21 e A~ 3 

Ap mi „ = -0.19eA" 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc [ 1 +0 .00 1 xFc V/sin(26)] " 1/4 

Extinction coefficient: 0.023 (3) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 

CI— C2 1.516(7) C15— H15A 0.9800 

CI— C10 1.540 (5) C16— 03 1.213(5) 

CI— H1A 0.9700 C17— H17A 0.9600 

CI— H1B 0.9700 C17— H17B 0.9600 

C2— C3 1.508 (7) C17— H17C 0.9600 

C2— H2A 0.9700 C18— H18A 0.9600 
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C 1 J — Cz3 — HZ3 A 


1 1 A 1 
11U.1 


P/i poo 1 mo 
U4 — C23 — HZ3B 


1 1 A 1 
1 1U.1 


pi r poo 1 n 1 n 
C 1 J — C23 — HZ3B 


1 1 A 1 
1 1U.1 


1 m a poo 1 1 0 1 d 
HZ 3 A — C23 — HZ3B 


1 AO A 
IUO.4 


Pl A PO/I POC 

<J4 — C24 — CZj 


nm / a\ 
11U.3 (4) 


P. /I PO /I II") 1 A 

U4 — CZ4 — HZ4A 


1 AO £ 

luy.o 


ptc po /] in , 1 a 
CZj — C24 — HZ4A 


1 AA £ 

luy.o 


r\A po 1 1 0 1 1D 

U4 — C24 — HZ4B 


1 AA C 

luy.o 


PTC po /I I I O 1 1) 

CZj — C24 — HZ4B 


1 AA 

luy.o 


1 1 0 1 a po /] 1 n 1 1) 

HZ 4 A — C Z 4 — HZ 4r> 


1 AO 1 

lUo.l 


pin pTf p 0 

C3U — CZj — Czo 


1 1 O A ( A\ 

1 lo.y (4) 


pon pic po /) 

C30 — C25 — C24 


123.2 (4) 


C26— C25— C24 


117.9 (4) 


05— C26— C25 


114.7 (4) 


05— C26— C27 


125.3 (5) 


C25— C26— C27 


119.9 (5) 


C28— C27— C26 


119.5 (5) 
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f(\ f 1 I TT1 1 A 

CV — Cll — HllA 


1 AO O 

108.8 


Clz — Cll — HI IB 


108.8 


Cv — Cll — HUB 


1 AO O 

108.8 


TJ11 A n i ill | n 

HllA — Cll — HI IB 


10 /. / 


CI 1 — Clz — CI 3 


112.0 (4) 


Cll — C 1 z — H 1 z A 


1 An 1 

iuy.1 


pi 1 PC) TT 1 0 A 

C 1 3 — C 1 z — H 1 z A 


1 AO 1 

iuy.1 


P 1 1 P 1 0 TTI ID 

CI 1 — Clz — HI zd 


1 AO 1 

iuy.1 


pi 1 pi- - ) TJ1TT3 

CI 3 — Clz — HlzB 


1 A A 1 

ioy.1 


T_J 1 T A pn iinn 

HlzA — Clz — HlzB 


1 A"7 O 
10 /.8 


Pi i pn p 1 s 

C 1 4 — C 1 3 — C 1 o 


1 A1 1 {1\ 

101.3 (i) 


PI | pin p i -7 

C14 — C13 — CI / 


11 0.0 (4) 


pi / pi i pn 
Clo — C13 — CI / 


1 1 1 H SA\ 

112. / (4) 


pi i pi i p i ^> 
C14 — C13 — Clz 


1 A"7 A f A \ 
10 /.y (4) 


p 1 /T pn pi o 

Clo — C13 — Clz 


106.3 (4) 


C17— C13— C12 


111.2 (4) 


C13— C14— C8 


104.7 (3) 


C13— C14— H14A 


110.8 


C8— C14— H14A 


110.8 


C13 — C14 — H14B 


110.8 


C8— CI 4— H14B 


110.8 



no r^T7 un a 
C28 — C2 / — HZ /A 


1 TA 1 

120.2 


r^T/: m un a 
C26 — C2 / — HZ /A 


1 TA 1 

120.2 


pon /^oo 

C2y — C28 — C2 / 


120.0 (D) 


r^oo r^oo tjiq a 
C2y — C2o — rl2oA 


1 1Q 7 

i ly. / 


r^T7 no mo a 
C2 / — C28 — H28A 


1 1 A "7 

iiy./ 


no nn nn 
C28 — C2y — C30 


1 1 A "7 

ny./ (5) 


no nn mn a 
C28 — C2y — H2yA 


120.2 


/t>a nn mA a 
C30 — C2y — H2yA 


1 TA 
120.2 


nc nn 
L-25 — C30 — C2y 


121.4 (D) 


nA U1A A 

C25 — C30 — H30A 


1 1 A 1 

ny.3 


nn uin a 
C2y — C30 — H30A 


1 1 A 1 

ny.3 


/~\ r /-ii i TTI 1 A 

Uj — C3 1 — Hi 1 A 


1 AA £ 

ioy.5 


Uj — C3 1 — H3 IB 


1 AA £ 

ioy.5 


HI 1 A 1 HI 1 T> 

H3 1 A — C3 1 — H3 IB 


1 AA £ 

ioy.5 


/~»C /^T 1 TTT 1 ( ' 

05 — C31 — H31C 


1 AA C 

ioy.5 


H31A— C31— H31C 


109.5 


H31B— C31— H31C 


109.5 


C20— 02— C21 


116.6 (4) 


C24— 04— C23 


112.1 (3) 


C26— 05— C31 


119.5 (4) 
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